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Upregulation of miR-101 enhances the cytotoxic
effect of anticancer drugs through inhibition
of colon cancer cell proliferation
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Abstract. This study investigated the effect of miR-101 on
proliferation, migration, invasion, and chemotherapy sensi-
tivity in colon cancer cell lines HT-29 and RKO. MicroRNAs
are a class of small noncoding RNA molecules, which play
important roles in diverse biological processes of human
cancers, such as carcinogenesis, development, differentiation,
and apoptosis. The expression of miR-101 in colon cancer and
adjacent non-tumor tissues were examined by quantitative real-
time polymerase chain reaction. The expression of miR-101
was upregulated by recombinant adenovirus Ad-miR-101. Cell
proliferation was detected by 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) assay and cloning
methods. Cell migration and invasion potential were examined
using Transwell migration and Matrigel invasion chamber
assays. Drug sensitivity to 5-fluorouracil (5-FU) and cisplatin
(DDP) was explored using MTT assays and 1 acridine orange/
ethidium bromide double staining. The expression of miR-101
decreased in colon cancer tissues compared with adjacent
non-tumor tissues. The upregulated expression of miR-101
suppressed cell proliferation and inhibited cell migration
and invasion in HT-29 and RKO colon cancer cell lines. The
overexpression of miR-101 promoted the inhibitory effect of
5-FU and DDP on HT-29 cells. The expression of miR-101 was
downregulated in colon cancer. The upregulated expression of
miR-101 inhibited proliferation and migration, and increased
the sensitivity of colon cancer cells to chemotherapy.

Introduction
Colon cancer is a commonly occurring malignant tumor in the

world. It is considered as the fourth most commonly diagnosed
cancer and the second leading cause of cancer-related death in
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China. Furthermore, due to environmental and lifestyle changes,
the incidence of colon cancer has gradually increased (1,2).
Nowadays, 5-fluorouracil (5-FU) and cisplatin (DDP) are
widely used in treating colon cancer. However, drug resistance
and rapid growth of tumors are the major obstructions in the
treatment of colon cancer. Therefore, the combination of anti-
cancer drugs and other regimens is often practiced to strengthen
the efficacy of chemotherapy and suppress cancer proliferation.
Previous research has proved that microRNAs (miRNAs) could
restrain cancer cell growth and sensitize the pharmacological
action of chemotherapy drugs (3-5).

miRNAs are a class of small noncoding RNA molecules
that contain approximately 22 nucleotides. miRNAs are widely
known to regulate gene expression at the post-transcriptional
level and play an important role in diverse biological processes
of cells, such as proliferation, differentiation, and apoptosis (6).
Accumulated research indicates that aberrant miRNA expres-
sion is closely related to various types of human cancers (7).
It has been reported that 50% of miRNAs are located in the
chromosomal regions, which often increase or decrease in
human cancer cells (8). Altered miRNA expression profiles are
reported in many types of cancers, including liver, gastric, and
prostate cancers (9-11). Moreover, recent studies revealed that
miRNAs could function as tumor suppressors or oncogenes in
human colon cancer (12,13).

Quantitative reverse transcription polymerase chain reac-
tion (QRT-PCR) was used in this study to detect the expression
of miR-101 in colon cancer tissues and adjacent normal tissues.
Recombinant adenovirus Ad-miR-101 was used to upregulate the
expression of miR-101 in HT-29 and RKO colon cancer cells, and
the effects of miR-101 on cell proliferation, colony formation,
migration, and invasion abilities were analyzed. Moreover, the
effect of miR-101 on the drug sensitivity of colon cancer cells to
5-FU and DDP was explored. This investigation provided insight
into the function of miR-101 in colon cancer and indicates the
potential application of miR-101 in cancer therapy.

Materials and methods
Patients. Forty-two pairs of matched colon tumorous and adja-

cent non-tumorous mucosal tissues (>5 cm from the edge of the
tumor) were collected from the patients with colon cancer at
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the Zhejiang Provincial People's Hospital between April 2015
and December 2015. The cohort comprised 20 patients aged
<60 years and 22 patients aged =60 years. The patient age
ranged from 43 to 87 years; 17 had left colon tumor and 25 had
right colon cancer. Furthermore, 13 had adenocarcinoma and
29 had mucinous carcinoma. The number of patients classified
by TNM stage were as follows: 36 were at TNM stages I-111
and 6 were at TNM stage IV. Informed consent from all the
patients, before surgery was obtained prior to the use of their
tissues. The use of all specimens was approved by the ethics
committee of Zhejiang Provincial People's Hospital. None of
the patients received radiotherapy or chemotherapy prior to the
operation. After surgical removal, the tissues were immediately
frozen in liquid nitrogen and stored at -80°C until further use.

Cell culture. Human colon cell lines HT-29 and RKO were
purchased from Shanghai Institute of Digestive Surgery
(Shanghai, China) and cultured in Dulbecco's modified
Eagle's medium (DMEM) containing 10% fetal bovine serum,
50 U/ml penicillin, and 50 pug/ml streptomycin at 37°C under
an atmosphere of 5% CO,. Medium renewal was performed
every 3-4 days, and subculturing was done when the cells
reached 80-90% confluence.

Reagents. TRIzol reagent was purchased from Invitrogen
(Carlsbad, CA, USA; 15596-018). One-Step Prime Script
miRNA cDNA synthesis kit and SYBR Premix Ex Taq I quan-
titative PCR reagent box were purchased from Takara, Japan.
Recombinant adenovirus Ad-miR-101 and Ad-EGFP were
constructed by the key laboratory of gastroenterology of Zhejiang
Province. 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT), acridine orange (AO), and ethidium bromide
(EB) were obtained from Sigma (St. Louis, MO, USA; CA1140).
Migration kit (Transwell chamber) assays were obtained from
BD Biosciences (Franklin Lakes, NJ, USA; PIEP12R48);
invasion kit (Boyden chamber) assays were purchased from
Millipore Corp. (Billerica, MA, USA; QIA129-1KIT).

Detection of miR-101 in colorectal cancer tissues and adja-
cent tissues

Total RNA extraction and reverse transcription. Total RNA
was extracted according to the RNA Extraction kit protocol.
cDNA was synthesized by a reverse transcription reaction: 2X
miRNA reaction buffer mix (10 ul), 0.1% phosphate-buffered
saline (PBS) (2 ul), miRNA Prime Script RT enzyme mix
(2 ul), total RNA (1 ul), and RNase-free dH,O (5 ul); reaction
conditions: 37°C for 60 min and 85°C for 5 sec.

qRT-PCR assay for miR-101. miR-101 positive specific primer
sequence: 5'"-TACAGTACTGTGATAACTGAA-3', reference
U6B specific forward primer sequence: 5'-ACGCAAATTC
GTGAAGCGTT-3'; the reverse primer was the universal
primer provided by the reverse transcription kit. PCR reac-
tion system: SYBR Premix 10 pl, ROX 0.4 ul, reverse primer
0.5 ul, template 1 ul, and dH,O 7.6 ul; reaction conditions:
94°C for 4 min, 40 cycles of 94°C for 5 sec, 55°C for 20 sec,
and 72°C for 20 sec; melting curve program: 95°C for 1 min,
55°C for 30 sec, and 95°C for 30 sec, 1 cycle. The relative
expression of miR-101 was calculated by the 2°*°* method:
ACt = Ct(miR-101) - Ct(U6B).

Recombinant adenovirus infection. Recombinant adenovirus
Ad-miR-101 was used to infect HT-29 and RKO cells at a
multiplicity of infection of 100 to upregulate the expression
level of miR-101. Recombinant adenovirus Ad-EGFP was used
as the control. The infected cells were harvested and used for
the following assays 24 h after infection. The miR-101 levels
of infected cells were detected by qRT-PCR.

MTT assay and colony formation assay for cell proliferation
MTT assay for cell proliferation. Ad-mir-101- and Ad-EGFP-
infected HT-29 and RKO cells were added to 96-well plates at
a concentration of 2x10° cells/well in sextuple and placed at
37°Cin a 5% CO, incubator with saturated humidity. The MTT
reagent (5 mg/ml, 20 ul) was added to each well and further
incubated for 4 h after 24, 48, and 72 h. Dimethyl sulfoxide
(150 ul) was added to quench the reaction, and the absorbance
(A) was measured at 570 and 630 nm using a microplate
reader. The relative cell proliferation rate was calculated by
the following formula:

(As70 am = Ag3o nm) Study group

(As70 nm = Ae30 nm) CONLrol group

Relative proliferation rate (%) = x100%

Colony formation assay. A total of 200 cells from the experi-
mental and control groups were cultured in a 6-well plate;
the medium was replenished every 5 days. The colonies were
fixed with methanol for 15 min and stained with Giemsa
stain after 2 weeks.

In vitro migration and invasion assay

Migration assay. A 24-well Transwell chamber kit was used
for the assay. DMEM culture medium (200 pl, without any
bovine serum) containing 4x10* cells from the experimental
and control groups was added to the upper chamber, and 10%
bovine serum was added to the lower chamber. The cells were
removed from the chamber with a cotton swab 24 h post-
culture. The cells adhering below the surface of a membrane
were fixed in methanol and stained. Five randomly selected
fields of view (x200) were observed under the microscope to
count the cells and calculate the mean.

Invasion assay. The Matrigel invasion chamber kit was used
for the assay. DMEM culture medium (300 pl) without any
bovine serum was added to the upper chamber, and 5x10° cells
from each group were suspended in it. The lower chamber
consisted of DMEM with 10% bovine serum. The cells
were fixed and stained after 48-h incubation; the cells in five
randomly selected fields of view (x200) were counted under a
microscope, and the average was calculated.

MTT assay and AO/EB staining analysis of the sensitivity to
chemotherapeutics

MTT assay for sensitivity to chemotherapeutics. MTT assay
was performed to analyze the synergism between miR-101 and
5-FU or DDP in cell proliferation. Ad-miR-101- and Ad-EGFP-
infected HT-29 and RKO cells were seeded in 96-well plates
at 2x10° cells per well overnight. Then, the cells were treated
with PBS or 5-FU (5 ug/ml) or DDP (1 ug/ml). At the end of
24-,48-, and 72-h incubation, the MTT assay was performed
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Figure 1. Relative expression of miR-101 in the corresponding colon cancer and adjacent tissues; "P<0.05.

as described earlier. Ad-EGFP-infected cells in PBS served as
the negative control.

As70m = Agzonm) Study group

Relative proliferation rate (%) = -
(As0nm - Aezo nm) NCZatIVe control group

x100%

AO/EB double staining for detecting sensitivity to chemo-
therapeutics. AO/EB staining was performed to analyze
the synergism between miR-101 and 5-FU or DDP in cell
apoptosis. Ad-miR-101- and Ad-EGFP-infected HT-29 and
RKO cells were seeded in 24-well plates at 2x10* cells
per well overnight. Then, PBS or 5-FU (5 yg/ml) or DDP
(1 pg/ml) was added to respective wells. The culture medium
in each well was replaced with 100 ul of PBS 24 h later.
Then, the cells were stained with dual fluorescent staining
solution (2 ul) containing 100 xg/ml AO and 100 ug/ml EB,
and viewed under an epifluorescence microscope. Multiple
photographs at x400 magnification were taken for analyzing
the results.

Statistic analyses. SPSS18.0 statistical software was used
for data analysis. Measurement data were expressed as
mean + standard deviation. Paired data were analyzed using
paired-samples t-test, and ranked data using x> or Fisher's
exact test. Statistical significance was set at P<0.05.

Results

Decreased expression of miR-101 in colon cancer tissues.
The relative expression of miR-101 in colon cancer tissues
was significantly lower than that in the adjacent tissues
(7.40x102+1.22x10% vs. 1.31x10-1£3.11x102, P<0.05) (Fig. 1).
Moreover, the expression of miR-101 was negatively correlated
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Figure 2. miR-101 expression is upregulated by Ad-miR-101; "P<0.05.

with the pathological type of colon cancer in patients (P<0.05),
but it was not correlated with sex, age, tumor location, TNM
staging, and differentiation (P>0.05) (Table I).

miR-101 expression is upregulated 24 h after infection. The
results showed that the expression level of miR-101 of Ad-miR-
101-infected HT-29 and RKO cells (6.75x102+2.14x1073
and 7.32x10%+8.01x10"%) was much higher than that of
the Ad-EGFP-infected cells (3.06x1073+9.70x10* and
2.73x10°+1.21x103, P<0.05, Fig. 2).

In summary, the expression of miR-101 of HT-29 and
RKO cell lines was significantly higher than that of the nega-
tive control group after Ad-miR-101 infection. These results
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Figure 3. Ad-miR-101 inhibits the cell proliferation of HT-29 and RKO cells. HT-29 Ad-miR-101 group, (B) HT-29 Ad-EGFP group, (C) RKO Ad-miR-101

group, (D) RKO Ad-EGFP group, and (E and F) statistical comparison.

suggested that Ad-miR-101 could effectively upregulate the
expression of miR-101 in colorectal cancer cell lines.

Effect of miR-101 on the proliferation of HT-29 and RKO
cells. MTT assay results (Fig. 3) showed that the relative
proliferation rate of HT-29 cells in the experimental group
was 87.3+7.74%, 76.4+5.63%, and 72.9+8.15% after 24-, 48-,
and 72-h cultures, respectively (P<0.05), compared with the
negative control group. The relative proliferation rate of RKO
cells in the experimental group was 82.5+6.26%, 78.1+3.78%,
and 75.3+4.17% (P<0.05). It indicated that the upregulation
of miR-101 expression could inhibit the proliferation of colon
cancer cell lines HT-29 and RKO.

Consequently, the cloning formation assay was used after
2 weeks to detect the cell proliferation ability. HT-29 and
RKO cell lines with overexpressed miR-101 demonstrated the
clone formation ability (90.3+16.4 and 24.5+4.2, respectively),
and the clone formation ability of the negative control group
was 145.7+25.2 and 52.8+7.9, respectively. The clone forma-
tion ability of the experimental group decreased significantly
compared with the negative control group (P<0.05), as shown
in Fig. 3. The results suggested that the upregulation of
miR-101 had a significant inhibitory effect on the proliferation
of colon cancer cell lines HT-29 and RKO.

Effect of miR-101 on the migration and invasion of colon
cancer cells. The migration and invasion abilities of over-
expressed miR-101 cells were significantly lower than those
of the negative control group. Fig. 4 shows that in the migra-
tion assay, the number of HT-29 cells in the experimental
and negative control groups was 77.4+10.9 and 141.5+22.7,
respectively; the invasion capacity decreased approximately
45.3% (P<0.05). The number of RKO cells in the experimental
and negative control groups was 64.6+7.6 and 96.9+12.8,
respectively; the migration ability decreased approximately
33.3% (P<0.05).

Fig. 5 shows that in the invasion assay, the number of
HT-29 cells in the experimental and negative control groups

Table I. Relationship between miR-101 expression and clinico-
pathological features of colon cancer.

Relative expression ~ P-value
Clinical feature n of miR-101 (% test)
Sex 0.350
Male 26 7.51x10%+1.21x1072
Female 16  7.35x102+1.45x1072
Age (year) 0.720
<60 20 7.53x102+1.11x10
>60 22 7.38x102+1.45x10?
Tumor location 0.261
Left hemicolon 17 7.72x10%+1.08x107?
Right hemicolon 25 7.26x102+1.41x107
Pathological type 0.0378
Adenocarcinoma 29  7.69x102+1.43x102
Mucinous carcinoma 13 6.92x102+6.93x107
Differentiation degree 0.0990
Low differentiation 10 7.94x102+9.94x1073
High and medium 32 7.32x102£1.34x107
differentiation
TNM staging 0.200
I-1II 36 7.52x10%+1.36x107?
v 6 7.03x1072+6.62x10°3

was 26.1+£5.2 and 52.7+9.3, respectively; the invasion capacity
decreased approximately 50.4% (P<0.05). The number of
RKO cells in the experimental and negative control groups
was 13.4+3.8 and 33.6+6.5, respectively; the invasion ability
decreased approximately 60.1% (P<0.05).

miR-101 could enhance the sensitivity to chemotherapeutics.
MTT assays showed that miR-101 increased the inhibitory
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Figure 4. Ad-miR-101 suppressed the migration ability of HT-29 and RKO cells. (A) HT-29 Ad-miR-101 group, (B) HT-29 Ad-EGFP group, (C) statistical chart
of HT-29, (D) RKO Ad-miR-101 group, (E) RKO Ad-EGFP group, and (F) statistical chart of RKO; "P<0.05.
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Figure 5. Ad-miR-101 suppresses the invasion ability of HT-29 and RKO cells. HT-29 Ad-miR-101 group, (B) HT-29 Ad-EGFP group, (C) statistical chart of
HT-29, (D) RKO Ad-miR-101 group, (E) RKO Ad-EGFP group, and (F) statistical chart of RKO; "P<0.05.

effect of 5-FU and DDP on HT-29 cells. Fig. 6A shows that the
relative proliferation rate of HT-29 cells in the experimental
group was 38.7+6.53%, 25.6+3.11%, and 22.1+5.97%, respec-
tively, 24, 48, and 72 h after FU treatment (P<0.05) compared
with the negative control group; the relative proliferation rate of
Ad-EGFP-infected HT-29 cells was 43.2+4.89%, 25.9+4.73%,
and 23.5+2.87%, respectively (P<0.05). Therefore, the rela-
tive proliferation rate of Ad-miR-101-infected cells was less
than that of Ad-EGFP-infected cells (P<0.05), implying that

miR-101 could improve the chemotherapy of HT-29 cells by
5-FU.

Fig. 6B shows that the relative proliferation rate of Ad-miR-
101-infected HT-29 cells was 48.5+5.32%, 23.6+5.99%, and
23.9+8.67%, respectively, 24, 48, and 72 h after DDP treat-
ment (P<0.05) compared with the negative control group;
the relative proliferation rate of HT-29 cells in the negative
control group was 52.3+3.26%, 27.8+6.12%, and 29.6+4.84%,
respectively (P<0.05). Therefore, the relative proliferation rate
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101 group, (C) Ad-EGFP and 5-FU group, (D) Ad-miR-101 and 5-FU group, (E) Ad-EGFP and DDP group, (F) Ad-miR-101 and DDP group, and (G) statistical

chart of RKO.

of Ad-miR-101-infected cells was less than that of Ad-EGFP-
infected cells (P<0.05), implying that miR-101 enhanced the
cytotoxic effect of DDP in HT-29 cells. However, the sensitivity
to chemotherapy was not increased by the overexpression of
miR-101 in RKO cells.

Fig. 6C shows that the relative proliferation rate of HT-29
cells in the experimental and negative control groups was
32.5£2.47%, 30.3£1.59%, and 29.5+4.18%, and 29.4+3.62%,
29.8+2.28%, and 27.6+2.64%, respectively, 24, 48, and 72 h
after 5-FU treatment (P>0.05). The difference between the two
groups was not statistically significant. It did not imply that
miR-101 could improve the killing effect of 5-FU on RKO cells.

Fig. 6D shows that the 24-,48-, and 72-h relative proliferation
rate of RKO cells in the experimental group was 42.8+4.53%,
31.3+3.97%, and 21.5+7.33%, and the relative proliferation rate
of RKO cells in the negative control group was 39.6+8.26%,
38.7+4.52%, and 10.5+5.74%, respectively, on DDP treatment.
No significant difference was observed between the two groups
(both P>0.05). It did not imply that miR-101 could improve the
killing effect of cisplatin on RKO cells.

AO/EB staining indicated that miR-101 could sensitize
HT-29 cells to apoptosis induced by 5-FU and DDP. In nega-
tive control groups, a small number of apoptotic HT-29 cells
were stained (0.3+0.17). The overexpression of miR-101 could
increase the apoptosis of HT-29 cells (9.1+2.3). Moreover,
miR-101 could increase the number of apoptotic cells induced

by 5-FU significantly (4.6+1.2 vs. 13.6+2.7). The number of
apoptotic cells increased from 8.3+1.6 to 26.2+5.9, 24 h after
low-dose DDP treatment. It indicated that miR-101 could
improve the chemotherapeutic effect of 5-FU and DDP in
HT-29 cells (Fig. 7).

Despite exhibiting antitumor properties in RKO cells,
miR-101 failed to consolidate the inhibitory roles of 5-FU and
DDP. It was observed that overexpression of miR-101 could
increase the apoptosis of RKO cells (3.8+0.8 vs. 8.2+1.9).
However, the differences in the number of apoptotic cells
between the experimental and negative control groups were
not statistically significant on treatment with 5-FU or DDP, as
shown in Fig. 8 (35.3£6.9 vs. 36.5+7.8; 36.9+7.1 vs. 29.3+6.7).
It did not imply that miR-101 and antitumor drugs had a syner-
gistic effect in RKO cells.

Discussion

Dysregulation of miRNAs has frequently been observed in
human cancers, yet the molecular mechanisms of the involve-
ment of miRNAs in tumorigenesis and the behavior of cancer
cells remain to be explored (6). Recently, many studies have
indicated the participation of miRNAs in the occurrence and
development of colon cancer as oncogene or tumor suppressor
gene (7). Previous studies (14) have indicated that the expres-
sion of miR-200c decreases in colon cancer tissues and blood
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circulation in patients. Therefore, it may be used as a tumor
marker in the diagnosis of colon cancer. Another study (15)
found that miR-373 could stimulate abnormal mitosis and
morphological changes in the cells (epithelial polarity dele-
tion, restructuring of cells, and functional chaos), leading
to the occurrence and development of cancer; miR-205
could promote the secretion of KLF4, MUC2, and TGFf1,
resulting in resistance to chemotherapy. When these two
kinds of miRNAs were overexpressed, the tumor progression
was rapid and the prognosis was poor. The above research
suggested that the ectopic expression of miRNAs could be
used in the diagnosis and treatment of various malignant
tumors. We investigated the abnormal expression of miRNA
in colorectal cancer and its role in tumorigenesis and devel-
opment, which could provide a theoretical basis for the
eradication of tumors. Therefore, in this study we analyzed
not only the expression of miR-101 in colon cancer tissues and
adjacent normal tissues, but also the relationship between the
expression and the clinicopathological characteristics of colon
cancer. Ad-miR-101 was used to upregulate the miR-101 level
in HT-29 and RKO cells, and the biological role of miR-101 in
cell proliferation, invasion, migration, and chemotherapeutic
sensitivity was explored.

Recent studies have reported miR-101, whose whole
sequence is TACAGTACTGTGATAACTGAA, as an impor-
tant tumor suppressor. Its expression decreased or was missing
in various human cancers, such as embryonal rhabdomyo-
sarcoma (eRMS), endometrial cancer, and hepatocellular
carcinoma (16-18). However, not many studies show the relation-
ship between miR-101 and colon tumor. Vella et al (16) found
that miR-101 could restrain the migratory potential of eRMS
cells by repressing enhancer of zeste homolog 2 (EZH2). In
aggressive endometrial cancer cells, re-expression of miR-101
not only inhibited cell proliferation, migration, and invasion
but also induced cell apoptosis and enhanced chemosensitivity
to paclitaxel. This is similar to our experimental results. Our
experiments in vitro showed that miR-101 expression was
decreased in colon cancer tissues and negatively correlated
with the pathological type, but not with the patient's sex, age,
tumor location, TNM stage, or degree of differentiation.

Another study in vivo found that the upregulated expression
of miR-101 suppressed proliferation, migration, and invasion
and induced apoptosis in HT-29 and RKO cell lines. These
results indicate that miR-101 is potentially an anti-oncogene
with negative regulation on the occurrence and development
of colon cancer. The ectopic overexpression of miR-101 mark-
edly repressed proliferation, invasion, colony formation, and
cell cycle progression in human hepatocellular carcinoma cells
and suppressed tumorigenicity in vivo. Furthermore, miR-101
inhibited autophagy and synergized with either doxorubicin or
fluorouracil to induce apoptosis in tumor cells. Consistent with
previous studies, our present study revealed that miR-101 could
boost the apoptosis of HT-29 cells induced by 5-FU and DDP.
This means miR-101 played an additional role in colon cancer
chemotherapy. To summarize, this study confirmed the tumor
suppressive role of miR-101 in colon cancer and provided
evidence for the potential uses of miR-101 in miRNA-based
cancer therapy.

Regardless of the latest advances in research, drug resis-
tance remains a heavy burden in colon cancer therapy and
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patient prognosis. One way to solve this problem is to find
novel therapeutic compounds for cancer treatment. The poten-
tial processes of chemotherapy regulated by miRNAs remain
to be evaluated, and their merits of prognosis have not been
well identified. However, the role of miRNAs in oncotherapy
has been a hot topic recently. For instance, the overexpression
of miR-21 increased the resistance of prostate cancer cells
to docetaxel, while the decreased expression of miR-34a,
miR-143, miR-148a, and miR-200 family was involved in resis-
tance to anticancer drugs by the inhibition of apoptosis and the
activation of signaling pathways (19). Vanas er al (20) found
that ectopic expression of miR-21 resulted in weakened
resistance toward cisplatin while the reduction in miRNA-21
activity showed the opposite effect in osteosarcoma-derived
cell lines. Zhao et al (21) suggested that miR-770-5p expres-
sion decreased in platinum-resistant patients and could predict
the response to cisplatin treatment. Endogenous miR-770-5p
might function as an antioncogene by negatively regulating
ERCC?2 and restored chemosensitivity to cisplatin due to the
inhibition of DNA repair.

Hu et al (22) found that the ectopic expression of miR-205
led to an increase in apoptosis and resensitization of both drug-
resistant cell lines to doxorubicin and Taxol in breast cancer.
They further showed that miR-205 levels were negatively
correlated with the expression of VEGFA and FGF2 mRNA
in patients with breast cancer. Besides, these phenomena were
also observed in mouse tumor xenografts. The present study
revealed that miR-101 increased the sensitivity of HT-29
colon cancer cells to chemotherapy through strengthening
the inhabitation of cell proliferation and accelerating induced
apoptosis. However, no statistically significant interactions
between miR-101 and anticancer drugs were found in RKO
cells. As we known from ATCC, the HT-29 line is originated
from tumor epithelium, which could form well differentiated
adenocarcinoma in nude mice. While RKO containing wild-
type p53 is a poorly differentiated colon carcinoma cell line.
The different characteristics of the two cell lines is the cause
of their differential expression of miR-101. The infection
efficiency of HT-29 and RKO cell lines was also different.
These distinctions might attribute to the different experi-
mental results. The variations of the research data might also
be related to the differences in cell biological behavior, drug
influx and efflux, metabolism of the drug, drug action mecha-
nisms, epithelial-to-mesenchymal transition, DNA damage
response, and other factors, which needs further validation.
The present results provided evidence that miR-101 might
be a potent therapeutic agent in the treatment of colorectal
cancer.

In summary, this study provides new insights into the role
of miR-101 in human colon cancer. It showed that the expres-
sion of miR-101 decreased in colon cancer tissues compared
with adjacent nontumor tissues. It was negatively correlated
with the pathological type, but not with the patient's sex, age,
tumor location, TNM stage, and degree of differentiation. The
upregulated expression of miR-101 suppressed cell prolifera-
tion and inhibited cell migration and invasion in HT-29 and
RKO colon cancer cell lines. This study confirmed the tumor
suppressive role of miR-101 in colon cancer and provided
evidence for the potential uses of miR-101 in miRNA-based
cancer therapy.
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